The authors4' have (II: X = Br, Y = CH2C1) synthesized 5-bromo-traps 7r-chloro-d-camphor inthe following way:
II, however, can not be an intermediate of this (II: X = Br, Y = CH2C1) was found to be quite acid, and no isomerization was observed.
the reaction since stable in sulfuric
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The mechanism of the isomerization given below is proposed by the authors.
The acidic reagent attacks the carbonyl oxygen in I, and the multi-group rearrangement involving the well-known Wagner and Nametkin rearrangements occurs to afford the "non-classical cation "5' (V) via the intermediate cation (IV). In I, C-6, C-1, C-7, and C-cis ~r lie in one plane, so sterically the migration of the cis IT-methyl group would be more favored than the trans 7r-halomethyl groups' to minimize the activation energy.'' Then in the cation (V), the bond shown by the dotted line weakens with the hydride shifting, and the second multi-group rearrangement sets in. From steric consideration, the methyl group situated in the coplanar direction relative to the weakening bond should preferentially migrate to the adjacent carbon, and the Wagner rearrangement follows via the intermediate cation (VI) to complete the isomerization.
Thus in the final product (III), the halomethyl group should take the trans r position, and the mother nucleus undergoes inversion from d-to l-type.
Since the a-halogen in I is consided to take the endo position, e' the C-6 halogen in III should also take the endo position.
Since all the processes of the isomerization described above are reversible, the a-halogen compound (I) is of higher energy than V due to the mutual repulsion9' between C = 0 and the vicinal C-halogen, the equilibrium must be in favor of the latter (V). This was found to be the case.
The above mechanism also explains all the isomerizations in the camphor series in sulfuric acrd.
For example, the mechanism of the racemization of trans Irchloro-d-camphorl0
(I: X -= H, Y = CH2Cl) is as follows: lacking the '-halogen atom, I (X = H, Y = CH2C1) and V (X = H, Y = CH2Cl) are antipode to each other, and there is no energy difference between them, therefore racemization occurs.
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The cases of d-camphor and a-chloro-d-camphor are also worth mentioning.
d-Camphor reacts with sulfuric acid, even under a mild condition, to give rac. camphor-traps 'r-sulfonic acid.2} Asahina3' suggested the mechanism of the traps ,r-sulfonation which is now generally accepted, and as he pointed out, the racemization might precede to the sulfonation in this reaction. a-Chloro-d-camphor (VII), under the same condition, gives achloro-d-camphor-traps'ir-sulfonic acid (X).11' This time the racemization of VII is restrained due to the high activation energy to the non-classical cation (VIII), and only the ir-sulfonation occurs. When VII or X is allowed to stand for a long time in sulfuric acid, the isomerization occurs through the intermediate cations (IX and XI) to give 6-chloro-l-camphor-traps 7r-sulfonic acid (XII 
